Opiate antagonist receptor binding in vivo: evidence for a new receptor binding model.
The in vivo accumulation and retention of the opiate antagonist tracers [3H]diprenorphine and [3H]naloxone at cerebral opiate receptor sites in rats exceed that expected from their known in vitro receptor affinities. The [3H]diprenorphine serum and brain levels can be stimulated with a pharmacokinetic model that contains the receptors in a micro-compartment. The receptor micro-compartment consists of a population of binding sites next to a diffusion boundary which restricts ligand diffusion away from the receptor. Such an arrangement introduces a delay in the binding equilibrium of potent antagonists with the receptor sites and an increase in the apparent in vivo receptor affinity at subsaturating doses of the ligand; at saturating ligand concentrations these functions of the receptor micro-compartment are abolished. A physiological interpretation of the receptor micro-compartment could be the location of clustered opiate receptor sites on the exterior cell surface next to the synaptic cleft as the diffusion boundary. This kinetic approach involving a combination of pharmacokinetics and drug-receptor interactions permits the quantitative analysis of receptor site availability in the intact animal. Our results support the hypothesis that only one receptor population affects the in vivo disposition of the antagonist tracers, while they do not exclude the presence of low affinity binding sites that have been observed with the use of [3H]naloxone in vitro. Moreover, the binding site population observed in vivo may be responsible for mediating opiate agonist analgesia.